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Comparison of material mechanics and histocompatibility between collagen/hyaluronic acid

membrane and gelatin sponge scaffold

Xiao Rong-dong®, Weng Guo-xing?

Abstract

BACKGROUND: Our previous studies have confirmed that collagen/hyaluronic acid membrane has good mechanical
properties and histocompatibility.

OBJECTIVE: To explore the biological properties of collagen/hyaluronic acid membrane and gelatin sponge scaffold.

METHODS: The collagen/hyaluronic acid membrane was constructed by compound cross linking method. The
mechanical property of the collagen/hyaluronic acid membrane and gelatin sponge scaffold was detected. The scaffold
materials were implanted subcutaneously in rabbits; the in vivo degradation and mechanical properties were evaluated at
2,4, 6, 8 and 12 weeks after implantation.

RESULTS AND CONCLUSION: Collagen/hyaluronic acid membrane was constructed successfully. Collagen/hyaluronic
acid membrane had a better toughness and tensile strength while the mechanical property of gelatin sponge was not
ideal. The in vivo degradation of the two materials was compatible with the tissue reactions of biomaterials. Complete
degradation of the collagen/hyaluronic acid membrane could be done within 12 weeks, while the gelatin sponge within 6
weeks. The adhesion rate between the collagen/hyaluronic acid membrane and smooth muscle cells was high; the cell
proliferation and the metabolic status were good. The adhesion rate and proliferation rate of the gelatin sponge was
relatively low. These findings indicate that gelatin sponge has better biological properties.

Xiao RD, Weng GX. Comparison of material mechanics and histocompatibility between collagen/hyaluronic acid
membrane and gelatin sponge scaffold. Zhongguo Zuzhi Gongcheng Yanijiu. 2012;16(25): 4637-4643.
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a: Collagen/hyaluronic acid
membrane

b: Gelatin sponge

Figure 1 Surface color of the collagen/hyaluronic acid
membrane and gelatin sponge was white
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a: Collagen/hyaluronic acid
membrane represented a mesh
structure; the fiber bundles were
arranged in order, with coarser
collagen bundle as main frame and
separated finer fiber branches

b: The fibers of the gelatin sponge
were coarse and loosely arranged
with larger pores

Figure 2 Hematoxylin and eosin staining of
collagen/hyaluronic acid membrane and
gelatin sponge (x100)
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Table 1 Mechanical property of the materials under dry state
(xts, n=5)

Collagen/hyaluronic

Item acid membrane Gelatin sponge
Breaking elongation rate (%) 165.1+5.7° 95.0+3.7
Tensile strength (Pa) 5x10°+100.2* 1.5x10°+111.3

%P < 0.05, vs. gelatin sponge

K2 WA PR AR E
Table 2 Mechanical property of the materials under hygrometric
state (x£s, n=5)

Collagen/hyaluronic

Item .
acid membrane

Gelatin sponge

135+4.5% 50+2.3
3.5x10%+120.4% 500+41.1

Breaking elongation rate (%)
Tensile strength (Pa)

%P < 0.05, vs. gelatin sponge
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a: Collagen/hyaluronic acid
membrane represented a grid
structure, regularly arranged; the
three-dimensional pore was 125 pm.
Microscope observation showed the
collagen materials were interwoven
with each other, forming a filamentous
fiber structure

b: Gelatin sponge fibers arranged
irregularly; the pores were not of
uniform size

Figure 3 Scanning electronic microscope observation of
collagen/hyaluronic acid membrane and
gelatin sponge (x100)
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Table 3 Quality loss rate of the biomaterials (x+s, n=6, %)

Collagen/hyaluronic

Item acid membrane Gelatin sponge

Collagenase

1h 31.8+1.1 1.5+0.3

2h 45.8+2.0 2.5+0.4

4 h 54.7+1.5 3.8+0.2

12 h 75.8+1.4 6.5+0.3
Muramidase

1h 1.84+0.2 2.4+0.2

2h 4.5+1.2 5.0+0.4

4h 8.6+0.5 6.5+0.3

12 h 8.9+0.4 6.7+0.4
Deionized water

1h 1.5+0.2 33.6+1.1

2h 3.6+0.4 41.5+1.4

4h 6.5+0.3 48.2+1.3

12 h 7.6+0.4 57.6+1.7

Lose rate= (mo—mx)/mex100%, myx represents material quality at different
time points

25 AMMHAFHRENTLER T FRELEY R
TR MKW AN DU K SR S S 0 TR RS R A5 ikt
BT 2Pk RES A AN FURE B 10 B AELR /28 W) Do IR
AR PR ALK AT+ W it 4, LR, 2.
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a: 2 wk after subcutaneous b: 4 wk after subcutaneous

embedding embedding
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c¢: 6 wk after subcutaneous d: 8 wk after subcutaneous
embedding embedding
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Figure 4

K 4

e: 12 wk after subcutaneous embedding

Hematoxylin and eosin staining of
collagen/hyaluronic acid membrane at different
time points after subcutaneous embedding
(x100)
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a: 2 wk after subcutaneous b: 4 wk after subcutaneous
embedding embedding
c: 6 wk after subcutaneous
embedding
Figure 5 Scanning electronic microscope observation of
collagen/hyaluronic acid membrane and
gelatin sponge (x100)
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Table 4 Adhesion rate between smooth muscle cells and
different biomaterials (xts, n=8, A)
Inoculation Coll:agen/hyaluromc Gelatin sponge Simple cell
- acid membraneg group group
group
1h 0.410+0.018% 0.133+0.010° 0.417+0.020
2h 0.425+0.020% 0.221+0.022" 0.455+0.021
4h 0.455+0.014% 0.236+0.012" 0.459+0.015
6h 0.466+0.030% 0.240+0.023" 0.470+0.032
8h 0.469+0.040° 0.250+0.028" 0.473+0.044
12h 0.473+0.033% 0.260+0.033" 0.477+0.035
24 h 0.475%0.034° 0.271+0.023" 0.478+0.044
P < 0.05, vs. gelatin sponge group; °P < 0.05, vs. simple cell group

#5 PN R b R A S AR
Table 5 Proliferation and metabolic activity of smooth muscle
cells on different materials (x£s, n=8, A)
Inoculation Coll_agen/hyaluromc Gelatin sponge Simple cell
. acid membraneg - e

group group group
1d 0.321+0.012° 0.133+0.010" 0.355+0.020
3d 0.410+0.021° 0.221+0.022" 0.458+0.015
5d 0.501+0.011% 0.2560.015" 0.560+0.012
7d 0.699+0.013% 0.305+0.011° 0.750+0.015

%P < 0.05, vs. gelatin sponge group; °P < 0.05, vs. simple cell group
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